Purpose -This paper aims to describe a graduate level course in information research for thesis-based Master's degree students in the College of Agriculture, Food, and Environmental Sciences at California Polytechnic State University for which the College Librarian served as the instructor of record. It also seeks to report the results of research conducted to investigate the impact of the course and its effect on graduate student confidence and preparedness. Design/methodology/approach -Questionnaires were used to measure student perception of their confidence and preparedness for graduate study and research before and after completing a for-credit course. Findings -Students' self-perceived levels of confidence and preparedness increased after taking the course. Most felt the course was useful and the content would help them to complete their theses more efficiently and effectively. The majority of students also completed the administrative tasks that are required for graduate-level study. Originality/value -For-credit, course-based information literacy instruction is common for undergraduates at institutions throughout the US, yet similar offerings for graduate students are rare. Graduate students have specific information needs that require a particular set of skills. A for-credit course designed to meet the needs of graduate students is an effective way to prepare students. Research conducted in conjunction with the offering of this course examines the impact on graduate students' self-perceived confidence and preparedness.
Introduction and review of the literature Graduate students begin their post-baccalaureate studies with a wide variety of experiences and skill sets, including those associated with information seeking and literature research. Regardless of their prior experience, these students have high level information needs for graduate study and research. This often requires advanced instruction to build the sophisticated set of skills they need to be successful in their coursework and research. Ensuring that graduate students are adequately prepared for these demands is critically important, influencing both retention and the time to achieving a degree, two significant metrics of student and institutional success.
Underprepared graduate students who lack effective information research skills are at a distinct disadvantage, because they may not be able to complete the requirements for their degrees, including the thesis. Students who do not complete their degrees, as well as those who take significantly longer than average are costly to the institution in a number of ways (Harris, 2011) . Universities often invest enormous amounts of money, time and energy in their graduate students. Providing graduate students with adequate resources and support, including the library, is required for protecting and increasing return on these investments. Involving a librarian can help to reduce graduate student attrition and improve degree completion rates (Harris, 2011) . The first year of graduate study is the best time to establish contact with graduate students to help them become proficient in their information seeking activities (Rempel, 2010) . Thus, libraries and academic departments should work in concert to develop these essential skills in their students as early as possible (Conway, 2011) .
Graduate students often are poorly prepared for the rigors of graduate-level research and study (Harris, 2011) . In a study of undergraduate students after graduation, Conway (2011) found that this group lacked the information literacy skills required for graduate-level study. George et al. (2006) found that graduate students seek and acquire information in a somewhat random fashion, particularly in the early stages of researching a topic. Harrington (2009) studied the graduate research experience and revealed several important perceptions. First, graduate students recognize that their advisors and instructors feel it is important to search the literature comprehensively and cite all relevant articles, yet some of these same students did not find it important themselves. Next, despite the fact that students feel comfortable with the library's physical space, most are apprehensive about seeking assistance from library professionals and prefer to ask advisors, instructors, and peers for help. Only about half felt that formal library instruction would be beneficial (Harrington, 2009 ). Instead, they often feel compelled to learn from more experienced peers or pursue self-instruction (Rempel, 2010) . In addition, graduate students are often unaware of the library's resources and services from which they would benefit (Washington-Hoagland and Clougherty, 2002) .
The information needs of graduate students are often overlooked. Academic departments and faculty assume they already have the skills or they will acquire them on their own (Rempel and Davidson, 2008) . Moreover, faculty may not have the expertise required to teach the advanced information research skills that most graduate students need (Harris, 2011) . Libraries also may overlook the needs of graduate students, because their attention is often focused on teaching undergraduates basic research skills (Monroe-Gulick and Petr, 2012) . Graduate students have higher-level information needs and must possess an advanced set of skills, including the ability to comprehensively search the literature, and this requires more advanced instruction than what is provided and necessary at the undergraduate level (Bruce, 1990) . Consequently, it is unrealistic to assume that students entering graduate-level programs have the preparation and experience that is required to be successful.
One of the most common obstacles for graduate students is the thesis (Toth, 2005) . Several specific challenges may contribute to the failure to complete the thesis in a timely manner. One of the most common reasons is the lack of a clearly defined topic (Rempel, 2010) . Establishing an appropriate scope for the topic is equally important, yet students often struggle with this aspect as well (Rempel, 2010) . A research topic with too broad or too narrow of a scope will turn out to be nearly impossible to manage, and may result in abandonment of the project and failure to complete the degree. Graduate students often do not fully understand the nature and purpose of the literature review, a major component of the thesis (Bruce, 1994) . Lack of interaction with the advisor or graduate committee may also hinder progression, as many students rely on the guidance and direction of these individuals as they proceed with the literature review (Rempel, 2010) . Many graduate students are unsure of how to conduct the extensive library research that is required, and consequently feel isolated in the process of working on their theses (Bailey, 1985) . In addition, students fail to recognize when they should seek input from their advisors and/or graduate committees.
Students who have an understanding of the literature review and who are aware of the literature research resources and tools will be better equipped to proceed through the literature review process efficiently and effectively (Rempel, 2010) . Librarians are optimally positioned to facilitate this understanding. They become reliable guides in this process by promoting the library's resources and providing assistance and direction to students along the way (George et al., 2006) .
Librarians assist graduate students in determining how to begin and proceed through the literature research process, alleviating the associated anxiety many students experience along the way (Brinkman and Hartsell-Gundy, 2012) . In doing this, librarians establish meaningful relationships with those they serve and become a trusted partner, consequently fulfilling the students' affective needs that are commonly overlooked. Brinkman and Hartsell-Gundy (2012) showed that embedding librarians in the graduate programs served to achieve their goals for teaching information literacy, lessened student anxiety, and improved relations with academic departments. Murry et al. (1997) found that nearly all of the education graduate students who completed a course with a faculty-librarian partnership to teach information literacy felt that they had increased their skill level and confidence associated with using the library. Harrington (2009, p. 186) argues that "the benefits of a research librarian who supports subject-specific, graduate level information literacy and the plethora of services available and supported by a research library needs to be clearly articulated and actively established within the user community". This can be achieved in a variety of ways, including orientations, workshops, and a physical presence in the department. Librarians have the best chance of being successful in their efforts if they meet graduate students at their greatest points of need (Rempel and Davidson, 2008) , which usually occurs early, often during the first year of study (Rempel, 2010) . Moreover, targeted and tailored services have the highest likelihood of being well-received and ultimately successful (Rempel, 2010) . Such proactive efforts will address issues early to enable student success.
Following the widespread and strong focus on information literacy and library instruction for undergraduates, in recent years there has been a growing interest in information literacy instruction for graduate students. A number of efforts have been reported in the literature (Blummer, 2009) , including faculty-librarian partnerships (Murry et al., 1997) , seminars and workshops (Cunningham and Viola, 2002; Rempel and Davidson, 2008) , and for-credit courses (Lowry, 1990; Tag, 2008; Toth, 2005) .
Library instruction for graduate students has been shown to increase both skill level and confidence, regardless of the mode of delivery (Shaffer, 2011) . Despite this, graduate students tend to prefer face-to-face instruction. Harkins et al. (2011) investigated graduate students' perceptions of two different modes of instruction, an online tutorial and an in-class session. They found that the resources and skills taught in the in-class session were highly valued, whereas the online tutorial was grossly underutilized, even as a preparatory exercise for the in-class session.
Workshops specifically targeting the unique needs of graduate students have shown to increase proficiency and help students feel more effective and efficient in their information seeking (Rempel, 2010) . Rempel and Davidson (2008) created a series of workshops covering the topics of greatest interest to graduate students, including in-depth instruction on how to use the library's information resources and how to conduct a thorough review of the literature. The demand for these workshops was overwhelming and nearly all those who attended were satisfied with the experience.
For-credit courses for graduate students, although uncommon, are not a new concept. A number of institutions offer for-credit courses and the literature contains several examples of such offerings. The State University of New York Plattsburgh offers a collaboratively taught, for-credit course for the Master of Arts in Liberal Studies degree that teaches basic writing and research skills, introduces the components of the thesis, and helps students develop their topics and research questions (Toth, 2005) . In addition, Western Washington University requires a course in library and information research for graduate and professional students in the Master of Arts in Communication Sciences and Disorders degree program, which students take at the start of their graduate study (Tag, 2008) . For-credit courses teach students important skills. Students who completed a for-credit course in library research demonstrated a higher level of proficiency and retained this information after completing the course (Wang, 2006) . The College enrolled 30 new students in fall 2011, bringing the total graduate enrollment in the College to 94 students (California Polytechnic State University, 2011). Graduate students pursuing a Master of Science degree must complete 45 units of graduate-level coursework approved by the student's graduate committee as part of the formal study plan, as well as a thesis based on original and independent research (California Polytechnic State University, 2012).
Institutional context

Description of the course
There was a strong demand for more graduate level courses in the College, and particularly for a course to familiarize new graduate students with the literature research resources available to them. In addition, the College was seeking interventions to ameliorate the lengthy average time to degree (3.8 years). The course was designed and developed to equip graduate students with advanced information research and management and also to motivate them to start their thesis research during the first term of graduate study. Its purpose was to provide instruction on using information resources, organizing and managing research, and identifying and developing a meaningful research topic. Students were required to address specific administrative tasks, which historically have been neglected by new graduate students during the first term in the graduate program. These included creating their formal study plans, identifying members for their graduate committees, and meeting regularly with their advisors to discuss both coursework and thesis research. Although this is beyond the librarian's scope and role, completion of these administrative tasks is critical to student success and timely progress to degree, so it was prudent to include them as part of the curriculum of this course. Students completed these tasks outside of class, so their inclusion did not impede any of the information literacy instruction.
The course was first offered during the fall 2011 quarter as a 1-credit hour section of AG 598 -Reading and Conference. The class met face-to-face for 50 minutes once a week (11-week quarter) in a library computer lab, which allowed the students to engage in hands-on learning of the material. The College Librarian was responsible for designing the course's curriculum, delivering the instruction, and assessing student learning and progress. The College Librarian worked closely with the College on the logistics of the course, including scheduling the course, recruiting students, and ensuring the course content was not duplicated in other graduate-level courses. Enrollment was limited to 24 students, and new thesis-based graduate students were strongly encouraged, but not required, to take the course. Although the course was intended for new students in the first quarter of graduate study, all graduate students in the College were permitted to enroll as a result of the strong interest and demand for the course by returning students and their advisors.
The course had three broadly defined themes: topic selection; literature resources and search strategies; and research management and organization. The learning objectives for the course included the ability to: discuss the thesis topic; identify the tools used to gather information for the literature review; apply search strategies for efficient retrieval of information in databases, catalogs, and search engines; use EndNote Web to organize research; and construct citations in proper format in a style most appropriate for the student's discipline. In addition, the following administrative were incorporated into the course: establish the graduate committee; meet regularly with the advisor (who serves as the graduate committee chair); and complete the formal study plan.
The course included a variety of assignments appropriate for a 1-credit course that facilitated early initiation of the thesis research. Grading for the course was credit/no credit (all sections of AG 598 are graded similarly), and students were required to achieve 80 percent or higher to receive credit for the course. The two major assignments for this course were the Research Topic Bibliography (20 percent of the final grade), a list of ten references in proper format (in a style relevant to the discipline) related to the thesis research topic and the Research Plan Presentation (15 percent of the final grade), a 5-7 minute in-class presentation on their thesis research topics, graduate committee members, and short-and long-term plans. Additional assignments included research interest and thesis topic statements, a mid-term progress report, records of meetings with advisors, completed forms for the formal plan of study and graduate committee membership, and in-class participation.
Methodology
This research aims to answer the following question: Does a for-credit course for graduate students have an impact on their self-perceived levels of confidence and preparedness for thesis-based literature research? Students enrolled in AG 598 during the fall 2011 quarter were asked to complete online questionnaires (via SurveyMonkey) at the beginning and the end of the course. The research and data collection protocols were approved by the Cal Poly Office of Research and Graduate Programs, and students had the option to decline participation. All responses were anonymous.
The first questionnaire was administered during the second week of the academic quarter, after the introduction to the course in the first week, but before delivery of curricular content. The questionnaire included questions about educational experience, previous use of the library and its resources, and self-perceived levels of confidence and preparation for thesis-based literature research. It also asked students to state whether they had previously met with their advisors, formed their graduate committees, and completed their formal study plans. The same confidence, preparedness and administrative questions were asked again in the second questionnaire, which was administered at the end of the course during the last week of the quarter. In addition, the students were asked to identify aspects of the course they found to be useful, suggestions for improvement, whether the course met their expectations, and if they felt the course would help them to complete the thesis more efficiently and effectively. The questionnaire also asked students if the course was a valuable use of their time; if they would recommend it to their peers; and if they thought it should be a required part of the graduate curriculum.
Findings
First questionnaire
The 23 students enrolled in the course during fall 2011 completed the questionnaire. The majority of these students (n ¼ 21) were formally matriculated in the university's graduate program, and the remaining two students were enrolled through Cal Poly Continuing Education and intended to matriculate the following quarter (Winter 2012). Returning students comprised the majority of respondents (65.2 percent), while new students made up just 34.8 percent. Half had completed their undergraduate degrees at Cal Poly, and only one student had achieved an advanced degree prior to beginning graduate study at Cal Poly. All reported previously using the library at least once a month, but consultation with a librarian occurred far less frequently, if at all (Figure 1) . Many (60.9 percent) had attended at least one library instruction session prior to the course, either at Cal Poly or at another institution. Google Scholar (73.9 percent) and Web of Science (52.2 percent) were the most commonly used databases, and two reported no prior use of article databases. Only 39.1 percent had previous experience using a bibliographic research management tool (e.g. EndNote, RefWorks).
More than half of the respondents claimed to have a clearly defined research topic (60.9 percent), felt confident in researching the literature (72.2 percent), and were comfortable using databases to search for articles (56.5 percent) (Figure 2 ). Very few reported having an effective way to organize and manage their research (17.4 percent), and even fewer felt prepared to write the literature review (13.0 percent), despite the fact that nearly half stated they knew what was involved in the process (43.5 percent) (Figure 2 ). For the administrative tasks, the majority had met with their advisors (87.0 percent), but far fewer had formed their graduate committees (34.8 percent) and completed their formal study plans (26.1 percent) (Figure 3 ).
Second questionnaire
Fewer students ðn ¼ 18Þ completed the second questionnaire administered at the end of the course (the other five students enrolled in the course chose not to participate for reasons which are not known. The average overall rating for the course was 7.4, on a scale of 0 to 10, (10 being the highest). Students stated that the most useful things they learned were how to use the databases to search for articles and how to use EndNote Web to organize and manage literature research. Many expressed a desire for more Self-perceived levels of preparedness and confidence with thesis research and associated tasks before and after completing the course Figure 3 . Completion of administrative tasks by students before and after com time in class (i.e. meeting more than once per week) and more time for hands-on work during the class. The majority of students felt that the course was both useful (83.3 percent) and valuable (77.8 percent) (Figure 4 ). Most also felt that the course was a good use of time (72.2 percent) and would recommend the course to other graduate students (72.2 percent), yet only slightly more than half thought the course should be required for all new graduate students (55.6 percent) (Figure 4) . Over 75 percent of the students reported that the course met their expectations ( Figure 5 ) and that it would help them to complete the thesis more efficiently and effectively ( Figure 6 ). The reported levels of preparedness and confidence increased in all areas (Figure 2 ). Nearly 75 percent stated they had a clearly defined topic by the end of the course. All respondents indicated that they felt confident in their ability to research the literature, comfortable using appropriate databases, and effective in organizing and managing their research after taking the course. There was an increase in the understanding of what is involved in writing a literature review (72.2 percent), yet only 50 percent felt that they were prepared to write the literature review after taking the course. There was also an increase in the completion of the administrative tasks associated with the course (Figure 3) . By the end of the course all students had met with their advisors, and the majority had established their graduate committees (72.2 percent), but only slightly more than half had completed their formal study plans (61.1 percent).
Discussion
The data show that students reported higher levels of self-perceived confidence and preparedness after taking this course. They also felt that the course was useful and what they learned would help them to complete the thesis more efficiently and effectively. Comments from students, two in particular, show that the course is considered to be worthwhile and useful for graduate students:
This course should be required of all graduate students. It provides outstanding coverage of library resources and access to research materials.
I feel 100 percent more confident in my thesis project and research abilities now that I have taken this course.
Limitations
The small sample size limits the statistical analysis of the data and makes it difficult to say that a for-credit course is the best way to prepared graduate students for graduate level study and research. All data was collected in aggregate, so before and after responses cannot be linked at an individual level. In addition, not all students completed the second questionnaire. Reasons for this were not captured, but the lack of Figure 6 . Student perceptions of the course these responses may have skewed the results. Despite these limitations, it is still possible to draw a few meaningful conclusions from this study in regards to information literacy and early intervention for graduate students.
Timely progress to degree
The data support the assertion that some graduate students at Cal Poly were slow to get started on their thesis research, a trend that Rempel (2010) also observed in her study of graduate students at Oregon State University. The data show that many students did not complete the required administrative tasks during their first year of graduate study. Returning students do not feel prepared and confident, even after a year of graduate study. While not directly assessed, this may be a consequence of a lack of information research skills. Moreover, the data show that they have not completed some of the important administrative tasks they are responsible for as graduate students. Completion of these tasks during the first quarter of study is imperative for timely progress to degree. This, along with the lack of confidence and preparedness, makes a strong case for the need for an intervention as early as possible to help graduate students get on track and stay on track. Such an intervention may also help to reduce the time to degree, an issue that already is a concern for graduate students in the College.
Clearly defined topics
The majority of students reported having a clearly defined topic at the beginning of the course. Many (65.2 percent) were returning students, and it is not surprising that most of these students have clearly defined topics by this time. In fact, 73.3 percent of the returning students had clearly defined topics, yet there were four individuals who stated they did not have clearly defined topics even after a year of graduate study. This is alarming, and the limitations in the data collection make it impossible to know if this situation was resolved while taking the course. There was only a small increase in the percentage of students who had clearly defined topics at the end of course relative to the beginning. This is of concern, because nearly a quarter of the students still did not have clearly defined topics after a course that required several activities in support of this. It is possible that some students thought they had clearly defined topics at the beginning of the course when, in fact, they did not, or they may have changed or modified their topics during the quarter and still felt unsure.
Literature searching
Most students reported feeling confident in their ability to research the literature before the course, yet of the new students, only 25 percent reported feeling this way. After the course, this confidence increased to 100 percent for both new and returning students. A similar trend is seen in their comfort level using databases to search for articles (i.e. 100 percent of students reported a high degree of comfort by the end of the course). The results from the first questionnaire were expected when considering the high number of returning students in the class, and clearly this course helped to improve levels of confidence and comfort with literature searching in both new and returning students.
Literature organization and management
Only four students reported having an effective way to organize and manage their research in the first questionnaire and all of these were returning students. This increased to 100 percent by the end of the course, but it is alarming that so many returning students had not identified and developed a strategy after a year of graduate study. This was one of the primary learning objectives for the course, and it is likely that without this course, this number would still be very low.
The literature review
Although there was an increase in the before and after responses for understanding what is involved in writing the literature review and feeling prepared to do so, the data show that some students are still struggling in these areas. Even after the course, more than 25 percent of the students still did not fully understand the process for writing the literature review, and only 50 percent felt prepared to write the literature review. This is troubling, because many of these students go on to take a required course in the following quarter in which they are required to complete the literature review. Two students expressed that they thought this was one of the areas in which this course could be improved:
I did not learn how to specifically put together my literature review. I thought that should have been covered in more detail using our own articles that we had gathered.
I would like to learn more about doing a literature review.
Clearly, students need more guidance and direction in this area, so the course content should be adapted to address the lack of confidence and preparedness in this area.
Administrative tasks
The rates of completion of the administrative tasks associate with graduate study improved by the end of this course, but there is still some cause for concern. Nearly all students had met with their advisors at the beginning of the course, and 100 percent had done so by the end of the quarter. There was a noticeable increase in the before and after results for establishing the graduate committee and completing the formal study plan. Despite this, a number of students still had not completed these tasks, all of which were requirements of the course.
The before responses of the returning students are the most surprising. One returning student had not yet met with his or her advisor, and most students still had not established their graduate committees or completed their formal study plans (60.0 percent and 66.7 percent, respectively). Although most students had met with their advisors, the data reveal a lack of engagement with the advisor in completing these other important tasks. A lack of engagement to complete these formal, required tasks may speak to a greater problem of lack of engagement with the advisor on issues and concerns related to the thesis research, and both of these may delay progress to degree.
Future course offerings
This course was offered in fall 2012 with modifications based the observations of the instructor and feedback from the students, gathered in the second questionnaire and as part of the College's formal course evaluations. Importantly, because of the initial success of the course and the feedback gathered from students in the fall 2011 offering, it was expanded to a 2-credit course that met twice weekly for 50 minutes. The content was expanded only slightly, providing additional time to delve into specific content and allow students to explore the application what they had learned, thus reflecting the top two recommendations of fall 2011 students.
Future research
To build on the preliminary data that was collected for this research study, additional data was collected during the fall 2012 offering of the course. The same questions were included on the questionnaires, but anonymous self-generated identification codes were used to track the responses of individual students. The long-term impacts of this course should also be investigated to see if this course plays a role in reducing the time to degree. Because the course is not required, not all students choose to take it. The differences in time to degree could be compared between those students who take the course and those who do not to determine if this course helps students complete their graduate study and theses in a timely manner. This will test the assumption that students who participate in graduate-level information literacy instruction early in their graduate studies will make progress to degree in a shorter amount of time than those who do not. Certainly, other factors will impact the time to degree, but it is worth investigating the role such a course may play in preparing students for the graduate-level study and research.
Conclusion
Graduate students often do not possess the advanced set of information research skills they will need to be successful in their coursework and research, despite previous exposure to the library's resources and services, including instruction. A for-credit course, such as the one described in this paper, is one of the ways that librarians can support the high-level needs of graduate students and contribute to their long-term success. The results of the research reported here shows that the majority of students who completed a for-credit course found it both valuable and useful. In addition, participation in the course helped to increase the levels of confidence and preparedness in graduate students engaged in thesis research. For-credit courses can serve as an important intervention to prepare new graduate students for their studies and research and increase the likelihood of successful and timely completion of their degrees.
